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Julita Maria F. Coelho,* Fábio P. Sampaio,* Camila O.T. Freitas,*
and Nelson F. de Oliveira*

Background: The clinical importance of systemic bone loss
as a contributory factor to alveolar bone loss and the subse-
quent loss of teeth merits further study, given that osteoporo-
sis and periodontal disease lead to significantly increased
morbidity and mortality and higher public expenditure of
funds. This case-control study evaluated the association be-
tween osteoporosis and periodontal disease.

Methods: The sample consisted of 139 postmenopausal
women: 48 in the case group (with periodontal disease) and
91 in the control group (without periodontal disease). The di-
agnosis of periodontal disease was established following a
complete clinical examination using measurements of prob-
ing depth, gingival recession and hyperplasia, clinical attach-
ment loss, and bleeding index, and confirmed by panoramic
radiography. The diagnosis of osteoporosis was made by
reviewing densitometry reports obtained previously. Descrip-
tive, stratified, and logistic regression analyses were applied to
the data collected. Comparison of proportions was performed
using the x2 and Fisher tests. Association measurements
(odds ratios [ORs]) with and without adjustment for confound-
ing factors and control for effect modifiers were obtained at a
significance level of 5%.

Results: The ORunadjusted for the principal association was
2.58 (95% confidence interval [CI]: 1.01 to 6.82). In sub-
group analyses of the stratified model, the ORunadjusted for low
education was 6.40 (95% CI: 1.77 to 23.18). When adjusted
for smoking habit and age, the ORadjusted was 7.05 (95% CI:
1.90 to 26.19), which also was statistically significant.

Conclusion: Postmenopausal women with osteoporosis and
low educational levels have a greater chance of having peri-
odontal disease than do those without osteoporosis. J Periodon-
tol 2007;78:1731-1740.
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T
he aging of the Brazilian popula-
tion is one of the major public
health challenges today. It has

been stimulated by a process of demo-
graphic and epidemiologic transition
that has resulted in a gradual change
in mortality and fertility levels with re-
sultant increases in life expectancy. This
has been accompanied by changes in the
patterns of health service use and steep
increases in public costs.

The interconnection of socioeconomic
conditions and social vulnerability with
regard to aging is reflected in precarious
states of health with prominence of high
rates of osteoporosis and periodontal
disease. These diseases are recognized
as chronic and closely related to ad-
vanced age and have been highlighted
within public health because of their im-
pact caused by bone fractures and tooth
loss. This situation becomes even more
worrisome, given the possibility that
these diseases may be related because
they share common etiological agents
that could affect or modulate their natural
history.1,2

Osteoporosis is characterized by low
bone mass and deterioration of the micro-
architecture of the skeletal tissue, thus
compromising trabecular and cortical
bone material.3 A variety of risk factors
for the development of osteoporosis have
been identified, thereby enabling early
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identification of groups that are susceptible to this dis-
ease. Prominent among these are age, gender, race,
estrogen deficiency, menopause, nutritional factors,
body mass, heredity, physical activity, smoking habit,
alcohol consumption, and some medications.4,5

In addition to these characteristics, osteoporosis
has been shown to be a risk indicator that may con-
tribute to the progression of periodontal disease.6-9

When untreated, periodontal disease may lead to total
destruction of the alveolar bone tissue accompanied
by tooth loss. This discontinuous bone reabsorption
characterizes periodontal disease as a locally specific
clinical entity with periods of activity and quies-
cence.10

Given the multifactorial nature of periodontal dis-
ease, certain systemic conditions, e.g., osteoporosis,
seem to be indicated as additional factors that pre-
dispose to this disease.11 However, the individual’s
vulnerability to periodontal disease also must be con-
sidered because osteoporosis would not be the initial
cause, but could affect its course through modification
of the alveolar and trabecular bone tissue. This would
put a host with uncontrolled inflammatory periodontal
conditions into an even more fragile state.1

Some studies12-15 indicated that osteoporosis at
the oral level may be associated with alveolar bone
loss, especially in the mandible. The association be-
tween osteoporosis and oral conditions also may
include periodontal disease with excessive reabsorp-
tion of the alveolar margin, tooth loss, and frac-
tures.16-18

Although some studies7,9,19-21 that attempted to
correlate osteoporosis with periodontal disease ob-
tained significant results, others22,23 did not. Within
this perspective, the present study aimed to investi-
gate the possible association between osteoporosis
and periodontal disease among postmenopausal
women.

MATERIALS AND METHODS

Study Sample
Postmenopausal women ‡50 years of age who had
gone to the Human Reproduction Assistance and
Research Center, Feira de Santana, BA, Brazil, to
undergo densitometry tests were approached and
invited to have their oral condition assessed and to
have any dental treatment necessary performed at
Feira de Santana State University. Those who were in-
terested were given referrals and received further in-
formation about the study protocol. If they accepted
this offer, they signed a statement of free and informed
consent to authorize their inclusion in the research.
This study was approved by the Research Ethics
Committee of the Science Development Foundation
of Bahia, Salvador, BA, Brazil (protocol 047/2005).

Among the 174 women who sought assessment of
their oral condition between June and November
2006, 35 were excluded from this study sample be-
cause they had diabetes (12), total edentulism (seven),
less than four teeth in their mouth (five); had been
menopausal for <1 year (10); or dropped out (one).
Thus, the final sample consisted of 139 postmeno-
pausal women who fulfilled the following eligibility
criteria: aged ‡50 years; densitometry report pro-
duced £6 months earlier; in the postmenopausal
phase for ‡1 year; at least four teeth; and did not have
any systemic disease that might interfere with the in-
flammatory response, immune system, or bone me-
tabolism, e.g., diabetes, renal insufficiency, or bone
lesions (tumor or osteomyelitis) in the dental arches.

In this case-control study, the case group (N = 48)
was composed of postmenopausal women who had
periodontal disease, whereas the control group (N =
91) was composed of postmenopausal women with-
out periodontal disease. The sample size had been es-
timated using a confidence interval (CI) of 95% and
a power of 80% with a statistical software program,§

following the established osteoporosis prevalence
rates of 17% for controls and 39% for cases.9

Data Collection Procedures
The postmenopausal women answered a question-
naire relating to sociodemographic, biologic, and life-
style factors, such as age, race, income, education
level, physical activity, calcium intake, smoking
habit, alcohol consumption, age at menarche, age
at menopause, time since menopause, parity, medi-
cal history, medications used, and oral habits.

Next, the women underwent a complete clinical
periodontal examination including panoramic radio-
graphs. All of the clinical measurements were ob-
tained by a single examiner who was unaware of the
woman’s bone mineral density. The reproducibility
and concordance of the clinical measurements were
calculated by means of intra- and interexaminer k in-
dices.24 For this, 10% of the participants underwent
clinical periodontal reexamination by two examiners
(the principal examiner and the gold standard exam-
iner). First, the principal examiner made measure-
ments on the individual; this examiner repeated the
measurements within 1 week (intraexaminer evalua-
tion). A substantial agreement25 in the reproducibility
of the clinical measurements of probing depth and
recession/hyperplasia was noted, with k values of
0.6017 and 0.6863, respectively, based on World
HealthOrganization(WHO)standards.26 Thegoldstan-
dard examiner also made these clinical measurements,
which were compared to those from the principal

§ Epi-Info, version 6.04, Centers for Disease Control and Prevention,
Atlanta, GA.
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examiner to evaluate the interexaminer concordance.
A substantial agreement in probing depth and reces-
sion/hyperplasia was noted, with k values of 0.6080
and 0.6671, respectively.

Densitometry reports on the participants were re-
quested to determine osteoporosis diagnoses; some
of the information in these reports was extracted,
e.g., weight, height, bone mineral density (g/cm2),
and T scores. The weight and height were used to cal-
culate the body mass index (BMI).

The periodontal condition was evaluated by means
of the clinical attachment loss measurement. This
was obtained as the sum of the probing depth and
recession measurements at six sites per tooth: mesio-
vestibular, medio-vestibular, disto-vestibular, mesio-
lingual, medio-lingual, and disto-lingual. The probing
depth was recorded as the distance from the gingival
margin to the most apical extent of probe penetration.
Measurements of the height of the gingival margin in
relation to the cemento-enamel junction were made
using the same periodontal Williams probesi used
for determining the probing depth. In cases of gingival
recession, the reading in millimeters was taken to be
positive, and the gingival margin was located apically
to the cement-enamel junction. In addition to this, the
bleeding on probing index was determined at the
above-mentioned sites while obtaining the probing
depth, by observing whether bleeding was present
within 10 seconds after removing the graduated probe
from the pocket or sulcus.

Diagnosis of Periodontal Disease
Identification of the cases and controls was provided
by the clinical-radiographic diagnosis of periodontal
disease, in accordance with the recommendations
of Madianos et al.,27 which were adapted as follows.
After the clinical periodontal evaluation, radiographs
were used only to confirm the clinical analysis. The
women were considered to have periodontitis if they
had at least four teeth with one or more sites having
a probing depth ‡4 mm with clinical attachment loss
‡3 mm at the same site and bleeding on probing.28

In borderline situations, in which the clinical descrip-
tors came close to the criteria established but were
insufficient to conclude that the individual had peri-
odontitis (considering that a variety of local factors
might impede correct evaluation of the descriptors,
such as excessive dental calculi), radiographs were
used to define the presence of periodontal disease.
Periodontitis was considered to be present radio-
graphically when the individual had periodontal bone
reabsorption in four or more teeth, at one or more sites,
‡3 mm apical to the cemento-enamel junction.29 The
examiner was unaware of the individual’s radiographic
condition during the collection of clinical data, and the
evaluation between clinical and radiographic findings

was performed subsequent to the periodontal clinical
analysis.

Diagnosis of Osteoporosis
The diagnosis of osteoporosis was verified from the
densitometry reports, and the criteria were those es-
tablished by WHO at the Consensus Development
Conference.30 Osteopenia was defined as a bone min-
eral density T score (difference between the measured
bone mineral density and the mean value for young
white women in standard deviations [SDs]) of less
than –1 SD or at least –2.5 SD. Osteoporosis was de-
fined by a bone mineral density T score of less than –
2.5 SD. Individuals were considered to be normal
when the T score was at least –1 SD in one of the
two segments analyzed (proximal femur and/or lum-
bar column). The individuals with osteopenia were
grouped with those with osteoporosis to form an oste-
openia/osteoporosis group representing low mineral
density.

Data Analysis
A descriptive analysis of the principal independent
variable (osteopenia/osteoporosis) and all covari-
ables considered to be of interest was performed.
For the categorical covariables, simple frequencies
were obtained, and statistical differences were evalu-
ated using the x2 and Fisher tests, with a significance
level of 5%. The cut-off points for the covariables of
age, age at menopause, age at menarche, time since
menopause, BMI, number of children, number of peo-
ple living in the home, and education were established
by examining their distribution and, therefore, were
based on median values. In the case of continuous
periodontal variables, the t test was used to compare
the groups.

Stratified analysis was applied to investigate which
covariables were candidates to be effect modifiers, by
means of stratum-specific measurements and the
Breslow-Day test, with a significance of 20%. Analysis
of possible confounding factors was performed by
investigating simultaneous associations of the covari-
able with periodontal disease in non-exposed individ-
uals (without osteoporosis) and with osteoporosis in
healthy individuals (without periodontal disease).31

Logistic regression analysis was used to measure
the association between osteoporosis and periodontal
disease using odds ratios (ORs), assuming a 95% CI.
The presence of effect-modifying covariables was
investigated using the likelihood ratio test, with the
significance level set at 5%. The backward strategy
was used, in the logistic regression analysis of non-
conditional type. Theoretical and empirical bases
were considered in selecting potential confounding

i Hu-Friedy, Chicago, IL.
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variables, which were taken to be the factors that
would produce an alteration in the association mea-
surement of ‡10%.32

After defining the final model, its goodness of fit was
determined by the Hosmer-Lemeshow test, and its
discriminating power was determined by calculating
the area under the receiver operating characteristic
curve.

Data analysis was performed using statistical soft-
ware programs.¶#**

RESULTS

Descriptive Analysis
The general characteristics of the sample are shown in
Table 1. The mean age of the postmenopausal women
was 58.8 – 6.4 years and the median was 58 years.
Their mean age at menopause was 46.7 – 5.2 years
and median was 48 years. No statistically significant
differences between the case and control groups were
detected for any characteristic except for the number
of children (P = 0.03) and the presence of osteopenia/
osteoporosis (P = 0.03). It was observed that 71.9%
of the postmenopausal women had osteopenia/
osteoporosis; this proportion was greater in the case
group (83.3%) than in the control group (65.9%).

Table 2 shows that no statistically significant differ-
ences between the case and control groups were
detected for any of the oral conditions and lifestyle
characteristics considered in this investigation.

The periodontal condition variables are presented
in Table 3. The mean clinical attachment loss, probing
depth, and bleeding on probing were significantly
greater in the case group than in the control group
(P <0.001). In relation to the plaque index, there were
no significant differences between the groups.

Logistic Regression Analysis
Table 4 presents the measurements for the associa-
tion between osteoporosis and periodontal disease:
unadjusted OR for the overall association and for
education and with adjustment for age and smoking.
The unadjusted OR for the principal association was
2.58 (95% CI: 1.01 to 6.82), thus showing a statisti-
cally significant association between osteoporosis
and periodontal disease. Even after adjustment for
age and smoking, the OR remained statistically signif-
icant (ORadjusted = 2.71; 95% CI: 1.12 to 6.55). These
findings were supported by the descriptive analysis of
the periodontal condition, in which central trend and
dispersion values of the clinical descriptors are pre-
sented for cases and controls (Table 3).

The postmenopausal women with £4 years of edu-
cationwhohadosteoporosispresented6.4 timesmore
chance of having periodontal disease than did those
without osteoporosis (ORunadjusted = 6.40; 95% CI:
1.77 to 23.18). ORadjusted was 7.05 (95% CI: 1.90 to

26.19), and it also was statistically significant. Con-
versely, the postmenopausal women with >4 years
of schooling who had osteoporosis presented a 52%
less chance of having periodontal disease
(ORunadjusted = 0.48; 95% CI: 0.11 to 2.03) than did
those without osteoporosis. ORadjusted was 0.50
(95%CI:0.11 to2.05).Although theosteoporosisfind-
ings indicated protection in the higher schooling level
subgroup, this factor did not reach statistical signifi-
cance.

DISCUSSION

The principal finding from this study indicated that
postmenopausal women with osteoporosis had more
chance of developing periodontal disease than did
those without osteoporosis. This is corroborated by
the findings of many investigations.7,9,19-21,33,34 Con-
versely, other studies22,23,35,36 on this subject did not
find any association between bone mineral density
and periodontal disease.

Some points from our study should be highlighted.
Although the statistical power of the study was set at
80%, we were able to detect a significant positive as-
sociation between osteoporosis and periodontal dis-
ease, even after adjustment for age and smoking.
This indicated that the power adopted for this study
was sufficient for rejection of the nullity hypothesis.

However, with regard to the association measure-
ment and its confidence interval in the subgroup anal-
ysis, there is a need to increase the numbers of cases
and controls to make the sample more appropriate for
testing the hypothesis. It should also be stressed that
there was some difficulty in obtaining an eligible sam-
ple, given the exclusion criteria. These need to be re-
viewed, considering that among postmenopausal
women, aging is accompanied by increases in mor-
bidity due to chronic diseases. Thus, the generaliza-
tion from the data also is limited in this respect.

The variety of information obtained in relation to
socioeconomic conditions, health, and lifestyle de-
fined the profile of the postmenopausal women in this
study. It is recognized that bone mineral density may
be influenced by factors relating to individuals, their
daily lives, and their dietary habits.17

Another important point regarding association
studies is that effect and outcome measurements
need to be precise. To ensure the reliability of the ex-
posure measurement (osteoporosis) and to avoid
false-positives as much as possible, all of the densi-
tometry tests were performed at the same osteoporo-
sis diagnosis service, using the same equipment and

¶ SPSS, version 10, SPSS, Chicago, IL
# Epi-Info, version 6.04.
** R, version 2.3.1, Bell Laboratories, Vienna, Austria.
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Table 1.

General Characteristics of the Study Population

Characteristics Controls (N = 91) Cases (N = 48) Total (N = 139) P Value*

Age (years)
£58 (N [%]) 48 (52.7) 27 (56.3) 75 (54.0)
>58 (N [%]) 43 (47.3) 21 (43.7) 64 (46.0) 0.69
Mean – SD 58.6 – 6.1 59.2 – 6.9 58.8 – 6.4
Median 58 57.5 58
Range 50 to 73 51 to 80 50 to 80

Age at menarche (years)
£13 (N [%]) 47 (51.6) 25 (52.1) 72 (51.8)
>13 (N [%]) 44 (48.4) 23 (47.9) 67 (48.2) 0.96
Mean – SD 13.5 – 1.9 13.1 – 1.7 13.3 – 1.8
Median 13 13 13
Range 9 to 17 9 to 16 9 to 17

Age at menopause (years)
£48 (N [%]) 52 (57.1) 29 (60.4) 81 (58.3)
>48 (N [%]) 39 (42.9) 19 (39.6) 58 (41.7) 0.71
Mean – SD 46.9 – 5.4 46.5 – 4.8 46.7 – 5.2
Median 48 48 48
Range 34 to 61 34 to 56 34 to 61

Time since menopause (years)
£11 (N [%]) 48 (52.7) 24 (50.0) 72 (51.8)
>11 (N [%]) 43 (47.3) 24 (50.0) 67 (48.2) 0.76
Mean – SD 11.9 – 8.0 11.9 – 7.3 11.9 – 7.7
Median 11 11 11
Range 1 to 45 2 to 31 1 to 45

Type of menopause
Natural (N [%]) 54 (59.3) 34 (70.8) 88 (63.3)
Surgical (N [%]) 37 (40.7) 14 (29.2) 51 (36.7) 0.18

Marital status
Single/separated/divorced (N [%]) 19 (20.9) 12 (25.0) 31 (22.3)
Married/living with partner (N [%]) 49 (53.8) 18 (37.5) 67 (48.2) 0.24
Widowed (N [%]) 23 (25.3) 18 (37.5) 41 (29.5) 0.66

Skin tone
Black (N [%]) 28 (30.8) 18 (37.5) 46 (33.1)
White/yellow (N [%]) 26 (28.6) 8 (16.7) 34 (24.5) 0.14
Brown (N [%]) 37 (40.6) 22 (45.8) 59 (42.4) 0.85

Nulliparous
No (N [%]) 83 (91.2) 43 (89.6) 126 (90.6)
Yes (N [%]) 8 (8.8) 5 (10.4) 13 (9.4) 0.75

Children (N)†

£5 (N [%]) 55 (66.3) 20 (46.5) 75 (59.5)
>5 (N [%]) 28 (33.7) 23 (53.5) 51 (40.5) 0.03
Mean – SD 5.2 – 2.8 5.7 – 3.2 5.4 – 2.9
Median 4 6 5
Range 1 to 14 1 to 14 1 to 14

Family income (N [%])
‡1 minimum monthly salary 84 (92.3) 44 (91.7) 128 (92.1)
<1 minimum monthly salary 7 (7.7) 4 (8.3) 11 (7.9) 0.89
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Table 1. (continued)

General Characteristics of the Study Population

Characteristics Controls (N = 91) Cases (N = 48) Total (N = 139) P Value*

Source of own income (N [%])‡

Formal/informal work 24 (40.0) 9 (26.5) 33 (35.1)
Pension 36 (60.0) 25 (73.5) 61 (64.9) 0.19

Education (years)§

>4 (N [%]) 34 (37.8) 20 (41.7) 54 (39.1)
£4 (N [%]) 56 (62.2) 28 (58.3) 84 (60.9) 0.66
Mean – SD 6.1 – 3.4 5.9 – 3.7 6.0 – 3.5
Median 4 4 4
Range 0 to 14 0 to 14 0 to 14

People living in the home (N)§

£3 (N [%]) 48 (52.7) 30 (63.8) 78 (56.5)
>3 (N [%]) 43 (47.3) 17 (36.2) 60 (43.5) 0.21
Mean – SD 3.7 – 2.1 3.1 – 1.5 3.5 – 1.9
Median 3 3 3
Range 1 to 12 1 to 7 1 to 12

BMI (kg/m2)§

£25 (N [%]) 53 (58.9) 32 (66.7) 85 (61.6)
>25 (N [%]) 37 (41.1) 16 (33.3) 53 (38.4) 0.37
Mean – SD 25.9 – 5.5 24.7 – 4.1 25.5 – 5.1
Median 25 24 25
Range 18 to 56 18 to 37 18 to 56

Hyperparathyroidism (N [%])
No 88 (96.7) 48 (100) 136 (97.8)
Yes 3 (3.3) 0 (0) 3 (2.2) 0.55

Heart disease (N [%])
No 83 (91.2) 45 (93.8) 128 (92.1)
Yes 8 (8.8) 3 (6.2) 11 (7.9) 0.75

Hypertension (N [%])
No 37 (40.7) 17 (35.4) 54 (38.8)
Yes 54 (59.3) 31 (64.6) 85 (61.2) 0.55

Arthritis (N [%])
No 76 (83.5) 44 (91.7) 120 (86.3)
Yes 15 (16.5) 4 (8.3) 19 (13.7) 0.21

Osteoporosis/osteopenia (N [%])
No 31 (34.1) 8 (16.7) 39 (28.1)
Yes 60 (65.9) 40 (83.3) 100 (71.9) 0.03

Use of medication (N [%])
No 18 (19.8) 11 (22.9) 29 (20.9)
Yes 73 (80.2) 37 (77.1) 110 (79.1) 0.67

Osteoporosis treatment (N [%])
No 70 (76.9) 37 (77.1) 107 (77.0)
Yes 21 (23.1) 11 (22.9) 32 (23.0) 0.98

Spinal column pain (N [%])
No 14 (15.4) 12 (25.0) 26 (18.7)
Yes 77 (84.6) 36 (75.0) 113 (81.3) 0.17
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under technical quality control, with the aim of obtain-
ing greater uniformity of results.

With regard to effect measurement, because
periodontal disease is etiopathogenically complex,
choosing a clear and precise definition involves a
methodological question that is crucial for association
studies. Rigor in obtaining effect measurements re-
quires comprehensive examination of all teeth, metic-
ulously following an established clinical protocol.28

To classify the periodontal disease, the clinical peri-
odontal examination (consisting of measurements of
probing depth, clinical attachment loss, and bleeding
on probing as criteria established for the presence of
periodontitis) was supplemented by measurements
from panoramic radiographys. This was a way of wid-
ening the safety margin in detecting the women with
periodontal disease.27 Radiography also was used
in combination with clinical periodontal measurement
for studying the association between osteoporosis
and periodontal disease.6,7,37

The greater frequency of periodontal disease
among women with osteoporosis when their educa-
tional level was £4 years showed the greater vulnera-
bility of these women. Conversely, the women with >4
years of schooling seemed to be more protected with
regard to this association. However, the latter finding
did not reach statistical significance, probably be-
cause the stratification was done on a sample that
was too small for this. Educational level, a character-
istic that determines the way an individual is incorpo-
rated into society, probably is decisive with regard to
self-care and the capacity to assimilate information
relating to disease prevention and health promotion.
Moreover, the high correlation between greater
schooling and greater purchasing power ultimately
is reflected in better access to health services, includ-
ing dental services.

The variables of smoking and age were kept in
the model, although there was an empirical lack of
confounding effect, because there is strong theoret-

ical evidence regarding their impact on clinical at-
tachment loss and alveolar bone height loss7,38,39

and on density changes during the postmenopausal
period.40,41

The oral condition of these postmenopausal wo-
men could be inferred from their mean (– SD) num-
ber of teeth: 13.81 – 6.61. The correlation between
tooth loss and osteoporosis was not explored more
deeply, even with the finding of fewer teeth in women
with osteoporosis. It is known that these losses may
have been influenced by other non-periodontal
causes, but there was imprecision in the responses
to questions about the reasons for the missing teeth.
These losses also could be explained by another as-
pect of the women’s social vulnerability: the scarcity
of material resources for ensuring access to educa-
tion, work, and health care. Low access to dental ser-
vices (87.1% of the present sample were not visiting a
dentist periodically) is one example. Likewise, 60.9%
had never received guidance on oral hygiene methods
from dentists, and > 69.8% were not using dental floss.
Furthermore, a majority of these women had not vis-
ited a dentist for a clinical evaluation during the last
2 years.

Finally, it is important to emphasize that the litera-
ture on this topic indicates that osteoporosis is not an
etiological factor for periodontitis, but it may affect the
severity of preexisting periodontal disease when in-
flammatory mediators act in a host with a suppressed
immune system and poor bone resistance.2,6,42 By
controlling the bacterial biofilm, tooth loss due to peri-
odontal disease may be reduced, even if the maxillary
bones have been weakened through systemic bone
loss.43

CONCLUSIONS

The findings from the present investigation showed
that postmenopausal women with osteoporosis and
low educational levels have a greater chance of having

Table 1. (continued)

General Characteristics of the Study Population

Characteristics Controls (N = 91) Cases (N = 48) Total (N = 139) P Value*

Family history of osteoporosis (N [%])§

No 57 (62.6) 36 (76.6) 93 (67.4)
Yes 34 (37.4) 11 (23.4) 45 (32.6) 0.10

Occurrence of fractures (N [%])i

No 76 (84.4) 41 (87.2) 117 (85.4)
Yes 14 (15.6) 6 (12.8) 20 (14.6) 0.66

* Statistical significance: P £0.05.
† Excluding 13 individuals without children.
‡ Excluding 45 individuals who reported that they did not have any income of their own.
§ One observation was lost.
i Two observations were lost.
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periodontal disease than do those without osteopo-
rosis.

Although a positive association between osteopo-
rosis and periodontal disease was found, and despite
the incipient evidence linking osteoporosis and perio-
dontitis, additional studies are needed to elucidate this
topic. These might include other types of study de-
sign, possibly with intervention before menopause,

with long-term follow-up, and investigation of oral
conditions during the postmenopausal phase.
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Table 2.

Oral Condition and Lifestyle Characteristics of the Study Population

Characteristics Controls (N = 91) N (%) Cases (N = 48) N (%) Total (N = 139) N (%) P Value*

Smoking habit
No 85 (93.4%) 44 (91.7%) 129 (94.8%)
Yes 6 (6.6%) 4 (8.3%) 10 (7.2%) 0.71

Alcohol consumption
No 69 (75.8%) 37 (77.1%) 106 (76.3%)
Yes 22 (24.2%) 11 (22.9%) 33 (23.7%) 0.87

Coffee consumption
No 13 (14.3%) 5 (10.4%) 18 (12.9%)
Yes 78 (85.7%) 43 (89.6%) 121 (87.1%) 0.52

Milk consumption
No 48 (52.7%) 30 (62.5%) 78 (56.1%)
Yes 43 (47.3%) 18 (37.5%) 61 (43.9%) 0.27

Practice of physical activity
I have never done this 31 (34.1%) 20 (41.7%) 51 (36.7%)
I do this or have done this 60 (65.9%) 28 (58.3%) 88 (63.3%) 0.38

Last visit to dentist
£2 years 47 (51.6%) 18 (37.5%) 65 (46.8%)
>2 years 44 (48.4%) 30 (62.5%) 74 (53.2%) 0.11

Guidance on oral hygiene†

No 56 (61.5%) 28 (59.6%) 84 (60.9%)
Yes 35 (38.5%) 19 (40.4%) 54 (39.1%) 0.82

Periodic consultation with dentist
No 79 (86.8%) 42 (87.5%) 121 (87.1%)
Yes 12 (13.2%) 6 (12.5%) 18 (12.9%) 0.91

Tooth loss due to caries
No 4 (4.4%) 5 (10.4%) 9 (6.5%)
Yes 87 (95.6%) 43 (89.6%) 130 (93.5%) 0.28

Tooth loss due to periodontal disease
No 83 (91.2%) 41 (85.4%) 124 (89.2%)
Yes 8 (8.8%) 7 (14.6%) 15 (10.8%) 0.30

Tooth loss due to trauma
No 87 (95.6%) 47 (97.9%) 134 (96.4%)
Yes 4 (4.4%) 1 (2.1%) 5 (3.6%) 0.67

Use of dental floss
No 65 (71.4%) 32 (66.7%) 97 (69.8%)
Yes 26 (28.6%) 16 (33.3%) 42 (30.2%) 0.56

* Statistical significance: P £0.05.
† One observation was lost.
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